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12. 47 (1H, brs). 

d) 2— /-4— N' — (2, 3-^PP-4H-f 
20 my [3, 2 — b] fc°n — /V- 5 -#/V#~/V-) t F? 



,-•5- 



H H H >¥ 

N-NH, .S^^, M-N 




r^jj o o o 

Cl H 16 CI H 28 

HJ£0!l 1 <£> c ) -t?#btt^b^^2 3 (10 4mgh 4-7;Wta7yh7 
^/l^lfe (90mgh HOBt • H 2 0 (lOOmg) £rDMF (3. 5ml) 

illlCEDC (112mg) Itllut 1 4R#f?53f#bfc 0 Jx 
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0mg N iR^3 6%) ^7^77^i:Ut#f; 



* — o 



■MM 1-2 



N' - (2-^on-4H-fx/ [3, 



2 — b] t°n— ;v— 5 — ^/l^^/V) t F7 



) — 4H-^^c/ [3, 2-b] t°n — A— 5 — Zf/Vtf^' 



/l/x .X y ;V 



CI ~4 J 
13 




C0 2 Et 




C0 2 Et 



10 



15 



jb^i 1 5 (1. 54g, 2 J£PW©lW 4 9 %) 



(2. 0 0 g) frhs 



1 H — NMR (5|I N 4 0 0MHz N CDC1 3 ) 
1. 38 (3H, t, J = 7. 2Hz), 4. 36 ( 2 H, d, J = 7. 2Hz), 
6. 87 (1H, s), 7. 03 ( 1 H, s), 9. 19 ( 1 H, brs). 
b) 2-^ni3-4H-^^7 [3, 2-b] t: 0 n— /V- 5 — ^V-^Vgfe tF 



7^ K 




C0 2 Et 




-NH, 



H 25 



20 



iJICQc) fcHttfUfcL-t, {t&tol 5 (2 4 0mg) J: 9 &j&f 2 5 



(18 4mg, t*8 1°/o) tr^^Lfc 



1 H — NMR (Sit, 4 0 0MHz, DMSO-d 6 ) 



6 



4. 45 (2H, brs), 7. 00 (1H, d, J = 2. 4Hz), 7. 04 
(1H, d, J = l. 2Hz), 9. 53 ( 1 H, s), 11. 85 ( 1 H, s) 



c) 2 -75 S -4 



N' — (2-7PP-4H-^x7 
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[3, 2-b] fcTP — ;V— 5 —%;Vi$~;V) t F? 




-NH. 




H H H 2 N 
0 0 

30 




Ml©d) t [hI^^UT. 2 5 (3 16mg) i:4-7;^P7y 



At^^)3 0 (8 0mg, 84%) & M&T^/^7 T ^ t U 



mmm 1-3 

2-7^-4 — 7/v$-u 



N' - (2-^PP-4H-fx; [3, 



2-b] 5 t F7 



) 2-^f/v-4H-fx; [3, 2-b] k s a-^-5-i;;^yi 



10 /Vcc^yvV- 




Me — <k 



16 




C0 2 Et 



17 




C0 2 Et 



15 



|i©b) £:l^i!^bTs 5 -*T/v>^3r7 2 -^/^^i/T;vf 

tK16 (1. Og) tlft^il8 (316mg, 2^P^©1|31*1 

9 %) jt-fe^i, t Lt#fc, 

1 H — NMR (6 fits 4 0 0MHz, CDC1 3 ) 

1. 38 (3H, t, J = 7 . 2Hz), 2. 55 (3H, s), 4. 36 (2H, 
d, 3 = 7. 2Hz), 6. 63 (1H, s), 7. 04 ( 1 H, s), 9. 03 
( 1 H, b r s ). 

b) 2-^f;V-4H-fx; [3, 2-b] fcTta — /V- 5 —iJ/^Z^Wt t K 



20 9 K 
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C0 2 Et 




-NH. 



10 



tfb-a^ 2 



6 (2 0 8mg, 7 0%) ^ tt#fc 0 

1 H — NMR (Sftt, 400MHz, DMSO— d 6 ) 

2. 47 (3H, s), 4. 35 (2H, brs), 6. 69 ( 1 H, s), 6. 
94 (1H, s), 9. 37 (1H, brs), 11. 52 (1H, brs). 



(2-^f;v-4H-fi; 



[3, 2-b] fcTn — ;V— 5 -^7/V^^/V) kF7 





H H H 2 N 
N-N 



0 0 




\\1(D d) h LT, 2 6 (3 16mg) 



3 



1 (80mg N 4 5%) ^167^7 7^ t bT#fc 



M 1 - 4 



2 - 7^;^ ! 



N' 



(2-^PP-4H-fx; [3, 2-b] tfP — 



15 




-NH. 




ft^l) 2 5 (1 2 3mg) t7yh7-/^^> »^3 2 (1 5 4mg, 
8 2 %) ^rH-feT^e/i-^ r * t bT#fc 0 



1 - 5 



20 ^ 



N' — (2-^OP-4H-fx/ [3, 2-b] /V- 5 — 7J 
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— NH. 




H 

— N 



10 



( 



ui-2©b) tmmzisxmtbfriz) ^125 (13. 5m g ) & 



T H F (2ml) \zmm U }^*P L7i 



fb^^yV^ (8 a 1) ^r^C) 



rc' — 



^/V^)lR(-^#U^o w<£@f££r^IEf£j^UT^M{b'^3 4 (16. Omg, 



3 3 %) £r#fc 



^ifl 1-6 

N' 



- (4H-fiy [3, 2 — b] tfP- /V— 5 -^7/^/}?^/V) t 



K7 



a) 4H-fx; [3, 2-b] \£u*-;V— 5 Astf-y^k ^^-/V^^^r/V 



20 H 



C0 2 Et 



!|l-30a) kW\W.<DjjfeX>^ ^t7xV- 2 -#A-#3f v-T/V"7*fc K 

15 1 H — NMR (fiiiU 4 0 0MHz. CDC1 3 ) 

1. 39 (3H, t, J = 7. 2Hz), 4. 37 (2H, q, J = 7. 2Hz), 
6. 96 (1H, dd, J = 5. 7, 1. OHz), 7. 14 ( 1 H, m), 7. 
32 (1H, d, J = 5 . 7Hz), 9. 16 ( 1 H, brs). 
b) 4H-fx; [3, 2-b] tfta— /V— 5 — Jj/Vigy 



20 




C0 2 H 



»J 1 - 6 <D a ) -C# 6, tlZfc&m 2 O SrTKft-fb^- h U P A^PtK^ UT 



-A- 



2 2 Lfc 
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1 H — NMR (8#U 4 0 0MHz, DMSO-d 6 ) 



6. 97 (1H, d, J = 5. 3Hz), 7. 04 ( 1 H, d, J = l. 6Hz), 

7. 49 (1H, d, J = 5. 3Hz), 11. 9 ( 1 H, s), 12. 5 ( 1 H, 



s). 

c ) §£,i 



N' - (4H-fx; [3, 2-b] tTia — /V— 5 



10 



15 




C0,H 



N 0 

35 



H 

N- 



UlCDc) i ^f^LT, 1 - 6 © b ) T*# 6> 5 -fb-a^i^J 2 0 £ 3c 

tF7^FM$t^:i:IU^ ^04b^^l3 5 (1 5 4mg, 8 



II 1 



N ' — (3-/P ; 6-4H-7P [3, 2 



- b ] t° T3 —/V- 5 - # /k^^/V) t K7i/ K 




H»!Il£>d) £ l^^gr^ 



112 



2 -75 7 - 4 — 



N' — (2-;!'nn-6H-fx; [2, 



3-b] fcfn — /V— 5 — $UV^^;V) fc K^v^ 

a ) 5 - ^ c of t7xy- 3 -^My^ ^f/vx^r/v 



20 



or 

s 5 



C0,Me 




CO z Me 



( 3 - f t7 i ^/V^^t^ f ;VX7>7/^) (2. 14g) SfTi? 



h^fy/V (20ml) fcmm^, 0°C^^Ufc 



( 1 . 8 1ml) 
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•rhvvj±7kmm doomi) mm^x 2mmmwvtz 



U 



tffc^lfe 6 ( 1 . 26g, X(3l^ 4 8 %) 



10 



15 




C0 2 Me 




CH 2 0H 



!J f ^AT^^-^AW K^-f K (2 7 0mg) &THF (10ml) 



$j2(Da) -e#^ftfcfb^^6 (1. 2 5g) ©T 



HFMWi (5ml) £r?ifTU 0 °C^T 2 B#|?g»# Ufc 



(5 0mi) &m?l, mM.iz.T 2mmB¥¥isfc- 0 ^.(Dm.^u^m^^m.^^x 



4t&m 8(57 



9 m g „ l&m 5 5 %) 3r#7e 



<— o 



) 5-^nnft7xy-3-^*>^7;vrt F 




CH 2 0H 




■MM 2 (Oh) t?# feift/fc-ffc-^Hfe 8 (576mg) &r ^ P n jj^^i, (10m 



1) fclg 



^fb-^^^f^ (2. 88g) £riPx., 50 ! C|CT2ffli#L 



/ft&m 1 0 ( 3 0 3 m g N 5 3 %) &4 



20 fc 



d) 2-^nn-6H-fx; [2, 3-b] t°n — /V- 5 —%;Vt$^ 





C0 2 Et 



CI 



11 



-OTV 



N 

H 12 



C0 2 Et 



fl©b) i l^t^LT, fc-gMfo 1 0 (2 9 3mg) 
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2 (2 0 5mg N 2M©W4 5°/o) b VX&1t 



1 H — NMR (Silt. 4 0 0MHz, CDC1 3 ) 

1. 38 (3H, t, J = 7. 2Hz), 4. 34 (2H, d, J = 7. 2Hz), 

6. 90 (1H, s), 7. 00 (1H, s), 9. 41 ( 1 H, brs). 

e) 2-^PP-6H-fi; [2, 3-b] t° P — /V- 5 — fj/Vifc l^B: tF 



CI 



N 10 
H 12 




H 

N— NH, 



o 24 



10 



15 



Il©c) ^IrI^^UT, ih^-m 1 2 (9 0mg) K 



1=1 



(71mg, 84%) ^f^itLT^ 



< — o 



1 H — NMR (MC 400MHz, DMSO-d 6 ) 



2 4 



4. 41 (2H, brs), 6. 93 ( 1 H, s), 7. 14 ( 1 H, s), 9 
53 (1H, brs), 11. 86 ( 1 H, brs). 



f) 2 —T ^ J - 4 -y?virn^, 



N' 



( 2 n n — 6H-fx; 



[2, 3-b] fcfn— /V- 5 — ti;V-tf~;V) t F7 




— NH. 




H H H 2 N 
N-N 



0 0 




29 



jjlCDd) tlRiat^bTs ft^fe 2 4 (9 0mg) 



(33mg, 2 8%) teM^T^/l/?? XbVX^fc 



) i-T % J - A-y jvarxi^, 



i — o 



t K7 v 5 K 



2 9 



20 



H0 2 C 




H 

H 2 N-N 




4-7/VtnTyf7^ (7. Ogk HOB t - H 2 0 (8. 29g) N 
EDC (9. 4 9g) ^DMF (9 8ml) t K?i?^- 



(2 1. 9 2ml) &M?L, 
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7Lfc a nhflfrmW-*^^, iffttUtiJift^ (2. 78g, 36%) 



K — D 



b) 2-75;-4-7;^n^i 



N' — (2-^on-6H-f3:y 



[2, 3-b] — /V- 5 t F7^i 




H 2 N 




0 0 




50 



51 



15 



50^51 £rn»*j i - d ) t mmco^mxRj^^^X'it^m 2 9 &#fc ok* 



10 9 0 %) 

■MM 2 



2 -75 /^m 



N' - (6H-fx/ [2, 3 — b] /V- 5 — % 7V 



) 6H-fx; [2, 3-b] fa— /V- 5 — jfr/M?:*' 



19 



N 
H 



C0 2 Et 



tfb^ 1 9 3r-8-J&Lfc 0 

1 H — NMR (Sfi£ s 400MHz, DMSO-d 6 ) 

1. 30 (3H, t, J = 7. 2Hz), 4. 27 (2H, q, J = 7. 2Hz), 
20 6 . 9 9 - 7 . 0 2 ( 2H, m), 7. 12 (1H, d, J = 5 . 5Hz), 12. 

2 (1H, s). 

b) 6H-fx; [2, 3-b] \?u—;V- 5—%;V$l/ 
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20 



N 

21 



'!) 2 - 2 (D a ) t?# (btlt^t^-m 1 9 fremiti- h V ? J^^M^M Ut 

2 1 £r^Ufc 0 
1 H — NMR (5flt, 4 0 0MHz, DMSO-d 6 ) 
5 6. 9 4 (1 H, d, J = l. 9Hz), 7. 00 ( 1 H, d, J = 5. 6Hz), 
7. 08 (1H, d, J = 5. 6Hz), 12. 1 ( 1 H, s), 12. 5 ( 1 H, 
b r s ) . 

c) 6H-fx; [2, 3-b] 5 -%/v>y$l/m tK7i?K 

OCV«¥ — - OCv/ NH ° 

S S 21 H ° 27 

10 HJfoM 2 - 2 <£> b ) T?#£>;fafc'fb'g^ 2 1 (5 8 4mg), t K9^V- TfcfP 
^1 (2. 18ml), EDC (688mg) ^oiTiHOB t • H 2 0 (5 5 0m 
g) &DMF (10ml) t^l? 1 2mmW:¥¥Vt~o &J&Wifc7k7k&l3n?L, ffWU 

^ 2 7 ( 4 1 6 m g , t&spi 6 6 %) &#fc 0 
15 1 H — NMR (5^ 4 0 0MHz N DMSO-d 6 ) 

4. 36 (2H, s), 6. 97-7. 01 (3H, m), 9. 43 ( 1 H, s), 
11. 8 5 ( 1 H, s ). 

d) 2-T ^ J&MM^. N' - (6H-fx; [2, 3-b] t°n— /V- 5 - 

H HU H H H 2 N 



7 Vv // 

N 0 S^N' 0 0 XX * 



H 



27 H 33 



IjKDd) ^IHtl^UT, \t^m2 7 (1 2 3mg) £T^h^/V^7> 
b , MMfc&y>) 3 3 (1 5 4mg, 82%) &M&T^£/U7 r ^ t LT#7c 0 
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m 2 - 3 



N > _ ( 2 n n — 6 H-^-cny [2, 3 




H H HaC 

N — N 



O O 



r~\ // 



H 2 N 



!l2©f) iPi^Ut, 



HJfeM 2-4 



2 
3 



-7 5; 7 — 4 



N' — ( 2 — — 6 [2, 



H-N 
H H 2 
N — N 




i| 2 - 5 



3, 4-Z?z?;i'3-u^M 



N' - (2-^nn-6H-fi/ [2, 3- 



H H 

N— N 




#!] 2 - 6 

<3~3r7^S- 3 -UlVi^^W. N' - (2-^na-6H-fx; [2, 3 

b ] fcf cj —/i/- 5 - # t K7^ K 

H H 
N — N 



O O 





112 Of) t^SSlCl^ 
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$12- 7 

2- {2- [N* - (2-^PO-6H-fx; [2, 3 — b] — /V— 5 — 




Journal of Organic Chemistry, 1991 5 



6 



^7 , 



6 



2 2 6 0*<*-— 2\ £5 it^WO 03/037864 ^IB^O^^i: IhI 



«*I3 

6H-fi/ [2, 3-b] /V- 5 

1, 4-i?tKP-2H-^t/UJ/-3 — f;v) 7$ F 



H H ¥ 
0 0 

32 



(2, 





N I V-v 



$1 1 -4 2:|^gSfcbT# htl 3 2 ( 8 6 m g ) £rTHF (3m 
1) tjfLfc^SbKUl^- b V (64mg), 7X (0, 12ml) £ 



£ 1 £ 



<Dm&m%%a§&, mj**^ (27m g ) ^^p^fc 



<-o 



JEE 



LXmmfc&m 3 6 ( 7 5 m g , 8 3%) §r#fc 



U 3 — 2 



3- ((6H-fi7 [2, 3-b] fc°a — /V- 5 T % J ) -2, 
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H H H 2 N 



CcKK> 

H nn 
33 



°\\ H 
N-N. >=\ 



S-^-N 0 0 



N 
H 



37 



(8 6mg) J; 0 ^Jg<fb-g>4fc & 3 7 (7 5mg, 8 3%) 2r#fc 0 



a 



;J6^9 3-3 
) 2- (2 -^n^e^ h^is) 




COOMe 




COOMe 



10 



15 



y ^v^SM f-JV (3. 0 4g) §r^^f;V*;VA7 5 K (DMF) (2 0 m 
1) MUf, IfitTM^y)^ (3. 32g) k 1, 2-^^n^e^ 



*f (5. 2ml) ^r^P^ifc 



1 — o 



(1. 15g, ^22%) &M&M#k UT#fc 



* — o 



1 H — NMR ( 5 ffi, 3 0 0MHz, DMSO-d e ) 



6 



3. 78 (2H, t, J = 5. 5Hz), 3. 78 (3H, s), 4. 38 ( 2 H, 
t, J = 5 . 5Hz), 7. 06 (1H, dd, J = 7 . 3, 7. 3Hz), 7. 
17 (1H, d, J = 8. 4Hz), 7. 53 (1H, ddd, J = l. 8, 7. 
3, 8. 4Hz), 7. 65 (1H, dd, J = 1 . 8, 7. 3Hz). 
b) 2- (2 — ^n*at h3r-» 




COOMe 




COOH 



^ ^ylxrc^-^/v ( i . i 5 g) ^ 



20 2- (2 -^P^E-rc b^rv-) 5£,| 

7— /V (8. 80ml), Tb7tFo77y (8. 8 0ml) ©MI^I 

)SU iilt4N Tki^Uf (L i OH) (2. 2 0ml) &MtLXMUX° 
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10 



(5 9 0 m g N i&s£ 5 5 %) &r 



1 H — NMR (5{K, 4 0 0MHz, DMSO-d 6 ) 

3. 78 (2H, t, J = 5. 6Hz), 4. 37 (2H, t, J = 5. 6Hz), 
7. 03 (1H, dd, J = 7. 4, 7. 4Hz), 7. 13 ( 1 H, d, J = 
7. 6Hz), 7. 48 (1H, did, J = l. 8, 7. 4, 7. 6Hz), 7. 
62 (1H, dd, J = l. 8, 7. 4Hz), 12. 58 ( 1 H, s). 



) 2- (2 -yo^x b^ri/) 



N' 



( 2 — ^ n n — 6H-fx; 



[2, 3-b] t°t3-/V-5-^;^;V) tK7^F 




+ CI 



COOH 



u i (D d ) t m 





- (2 -^n^x h^rV) S£l 



(12 6 



m g ) £ 24 (lllmg) £9. 

6%) H-i?a^|J:LT#fc. 



tffc-^Hfe (1 7 0 m g s 7 



15 1 H — NMR (6#: N 3 0 0MHz, DMSO-d 6 ) 

4. 07 (2H, t, J = 5. 5Hz), 4. 45 (2H, t, J = 5. 5Hz), 
7. 11-7. 25 (4H, m), 7. 54 ( 1 H, ddd, J = 1 . 8, 7. 
3, 7. 5Hz), 7. 81 (1H, dd, J = l. 8, 7. 7Hz), 9. 92 
(1H, brs), 10. 51 (1H, brs), 12. 04 (1H, brs). 
20 d) 2-^nn-6H-fx; [2, 3-b] fc°P-;V- 5 - ^;V#>t (5 

3-^tKP-5H-^y [f] [1, 4] tf-dfiH? 4 



S-^^N 0 0 
H 
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2— (2 — r/n^E-:^ h^V) N' — ( 2 — ^ ta P — 6 H — 

[2, 3-b] tTn— /V- 5 t K9i?K (16 7mg) ^rv 5 ^^ 
/I/*MTU' (DMF) (3. 5ml) £ tt{C^^^7 y >7 ^> (22 

6m g ) tmMMcoB vik*r h v 8 o°c-^m^MmBW^ 0 blj& 

U tfejafa^ (1 1 2m g, 8 2%) Srfi^BfriUifc, 

rnmm 3-4 

2-^nn-6H-fx; [2, 3-b] t°n — /V— 5 — X/l'tflsWt (6— 7 
10 3-i^^-^y— 3, 4-5?tKn-lH->fy^;5y-2 — f 

o 

C i^no^ B_N K>F 

S-^-N 0 0 
H 

WO 03/068743 Lfcfb-g*J& 101 (300mg) &Ti? 

fy6ml|:§iSLfe. i©»Ttf;V^P7^ KO. 5ml ^Ptt-lfe 

IM10 2M 7mltiiUfef, fl^4& 2 4 Srill 1 3 0°C^#S 

@#£:5&U tMf£*LTS»fb£4& (2 5 9mg, 5 3%) &r&-feHI#:£b 
T#7t 0 
20 £|Jfi0iJ 3-5 

2-^pp-6H-fi/ [2, 3-b] tfn— 5 —^j/^^Wt (8-7 
/I^-p-2, 2, 3, 5-ff7tKP^y^ [e] [1, 

4] — f/V) 75 F 



HO^O 



0 



101 



102 
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H H H 9 N 




0 o x == / 



CI 



0 



ci-nr\ 



N 

H 




2 9 



^^*.2 9 (3 3 5mg) £rTHF2 0ml, fJJv^O. 5mli>bft5j! 



1 1 . 5 £ 



LT, ?ftJ^4& (19 9. 1 m g ) $r#fc 



H^lbtMJ^iNl Omg, 



vx 2mFMMWL-f£ 0 z.(DRjfom\z.fc&Mx., (eomi) 

b-C^^-fb-^^ (8 6. Omg, 22%) ^BfamW-h LT#fc Q 

;Jfe#a 3-6 

2-^nt3-6H-^^y [2, 3 — b] ft* — A-— 5 — ^A-J^BI (7 — 7 

15 /V^-n-2, 4-^^^y-l, Kp- f — 3 -^f/V) 
75 K 





-.mm 3-7 

20 2 — ^ n n - 6 [2, 3-b] fc° a — /V— 5 —juvifc l/Wt (5—* 

4-i^^-^y-l, 4-i?tKn-2H-Wyy-3-^f/V) T 



5 K 
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0 H 

N / == \ 



H 3 C 



#13-8 

2-^an-6H-f3:y [2, 3-b] tf n — ;V- 5 - VBI (6 — t 
AO 7? K 

0 H 

N >==\ 




OH 



93-2 (£&tt|£ili0S3) ^^^U-C«M^^^r#fc 0 
U 3 - 9 

10 2, 3 - i?<? n v - 4 H-fx; [3, 2-b] fc'n — /v- 5 — 



15 




U 3 i^il^LT, 



y 3 - l o 



2-^pp-4H-7n [3, 2-b] t°n — 5 — (7— :7A- 

^-n-2, 4-^t^y-l, 4-^tFo~2H-^ty!Jy-3--f^) r 
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H 



mmw 3-11 

2 -y;V3ru — 6 [2, 3-b] — /V- 5 -^A-tf^St (7 — 

5 ^/I^n- 2, 4— Kn-2H-^rty!Jy-3 — f 



mifcm 3-12 

10 2 — ^ 13 la - 6 H-^t/ [2, 3-b] fcfn — /V- 5 — iJ/i^^^Wt (5, 7 

Ko-5H-fT/P [5, 4-d] K°V*i?>-6 

75 K 



WO 03/03786 4 38 J; IFUJ&^I 3 £ f%&<Dft&T*{k&fa'2 4 <fc 0 ^JB 
15 &1t 0 

mmm 3-13 

( 2 o a - 6H-fx; [2, 3-b] fc° n — )V— 5 — N' 
- ( 4 - ^ b dr^;i/#=;i/f 1 7 x y - 3 - 7 5 7 tK9^K 
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10 





(2 9 1 m g) 



(Dm^W)fc2, 6- 
(2, 6-Lutidine) (0. 5 8ml), b V ^ t?> ( 1 4 9 m g ) ^rJII^U ;tfc D i 
5 CDjgi^^^m-e 1 ^F^^#Lfc 0 r©Mluft^2 4 (3 2 3mg) 3r#n 



fr^^mbfCo r<£|g#;£^JdEi£#bT^|B^^(4 4 6mg)£r#fc 



3-14 

2-^nn-6H-fxy [2, 3-b] — ?V— 5 -^/I^tf^^ (2, 4 



-v^^y-1, KP-4H-^y [3, 4-d] K°V 



0 




20 



HJfeflll 3-13 tltn4k&m % * ? / — ?\> (3ml) \Z.WM Lfc 



(Dm 



&V0K4TSt7kWt4k-1~ h V <7^7K^^(0 . 4 3ml) Sr^P^L. 



mt 3 0 



;M4 

2-^na-4H-fx; [3, 2 — b] t°n-;v-5-^;^yp| N' — 




H 3 c-s 



HI HN 



u u H 3 C-S0 3 H 
S-^^s. N-N 

GTV< ,w /7 



CI 



N 
H 



0 HN 



38 
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jb-a-i 2 5 (6 2mg) £r^^/~ /V (0. 6ml) fcHiS Ufc e -tll-ft 



(8 3mg) &7JP?U 3^«# 



l — O v— - 



<Dmfc& * ? J ~ As (2. Oml) fcMM\^tc 0 ^ frilly 



(3o^i) &i)\\x.z> tmm^mm^m^nt^o 



J±^it5i:SI^#3 8 (9 4mg, 8 0%) &r &&1@Mi t UT#fc c 



M4-2 
7^7 ^1 



N' - (2-^BP-4H-f^; [3, 2-b] tru — 



10 A'— 5 — — /V) t F7 




H H H 2 N 
M-N 




ci— \ 



H0,S 




-o- 



CH 



3 



ij 1 - 4 -e# k^THb-a^ 3 2 (6 3. 7mg) &THF (5ml) &C|§ 



$BL> wfrMp — bfr^^X/VTfc-yM— (54mg) ^T^R^LfCo %£>fl1t 



15 W.BWL^\^X^Mik&m 3 9 (8 6mg N 8 9%) £r#fr 



7^7 - 4 --7 fVHrvL^K 



N' - (2-7 f n^-6H-fxy [2, 



3-b] 5 — $>JV^=^;V) t K7^K p — h/v^^^/V^ ^ 



20 



Br-<fXVH 

H 



H HH„N 
N-N 



0 0 




H 3 C^f_>-S-0H 

0 



II 2 (D f ) &t*HJ6#»J 4 - 2 £ mW.\Z- UT N 



:J&#J 4-4 

2 — T ^ 7 - 4 --7;vJrxx&, 



It 



N' 



(2-^OD-6H-fxy [2, 



3-b] fcftf — /V— 5 -•ZUV^—SV) tF7^>F p — b/loc^ 
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10 




H H 
N-N 

0 0 





mm 2 <d f ) rxj^mmm 4-2 1 m$k(Djjm^tk^m 29^9 mm<\t-&<%)%: 



MM 4 — 5 

thy 2— {2- [N' - (2-^P-6H-fi/ [2, 3 — b] fc° 




5 

a) 5- (2-^nn-6H-fx; [2, 3-b] /V — 5 — i /V) -3 



H- [ 1 , 3 , 4] 



/V— 2 — 




S^N 0^ n 
H u 



24 



20 



jb'S-* 2 4 (2 6 5mg) ^^^^(5 Om 0°C^£PUfc 



15 ^ M)*^^>(13 5mg)^Bifc 



#UfcfL MIU Mff^ilLttl^ (2 4 5mg, 8 2%) £r?fcjt&fi 
X H — NMR (S#\ 4 0 0MHz, DMSO-d 6 ) 

6. 83 (1H, s), 7. 16 (1H, s), 12. 39 ( 1 H, s), 12. 
4 3 ( 1 H, s ). 

b) N-^^^/V-N— ((E) -^^PA-) #/W^>f/V ^nJJF 
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10 



15 



20 





105 

105 (1. 99g) & h >- (40ml) \> 



t°y i?> (3 



ml) Sr^Px., 2fC?frbfc^ M;*^^^ (2. lOg) &MfL* 



^13 0rt#filT2W#lfe o SJtS«SrSJft*T??&^Ibfe«^ 
5 |^5feb7t 0 #fefttf^&ifc«:WtiU ^ff^UT^S-fb^ (2. 5 8g, 9 



9%) ^-felSffci: bT#fc 



c) 5- (2 — ^ n ip - 6 H — 9=^7 [2, 3 — b] t°P-;V-5-^f;V) — 2 
-^~^r y — [1, 3, 4] t^W^/V-S-^/V^yi N-7x^;V- 



N' - [ 1 -y^^/u-??— (e) - V f>] t K9^K 



H u 




CI 




N 
H 



0 




5- (2-^nn-6H-fiy [2, 3-b] t° n — /V- 5 — W )V) -3 
H- [1, 3, 4] (2 4 5mg) ^MDMF 



(4ml) \zMU\^t" 



6 0 %7K^b^- hV (4 4mg) ^tti, 



5 5°C^#aUT 1 



l Q V— » 



((E) — ^ ^ U /V) #/W^>f /V ^pUK (2 8 5mg) O 



(2. 5ml) &r#n>l;/fcfL 7 Ot:t#?fiLt 5 W#U 



2 0ml &M?t, ^m.^^ (20ml) ^ttttjbfco ^rlSfP^ 

^■7-hy^A7K^ (iomi) -e^u ^If^ ^jEE$fc*§u;fco #bttfd?ft 

ttloy xi^r yjfyyj — \Z£ 9*jt$£U iS»(2 2 1mg) £r 



v — O 



d) 2-^PP-6H-fi; [2, 3 — b] fc: 0 a— /V- 5 — % ;Vi$^ 



(3, 



5 -^^y- 1 ci, 2, 4] b y ry y ^y- 4 -^r/v) r 
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0 




5- (2-^PP-6H-fxy [2, 3-b] t°n-;l/-5 — 1 ;V) -2- 
^r^y— [1, 3, 4] t^t^7y^-3-*;^>t n-7x^;v- 
N' - [ 1 ^~?\>-**f— (E) -y^V] kF7v?F (2 2 1mg) £^ 

/V (iomi) \z.mm\^tz. 0 ^(Dmm^eNmm (2 mi) ^^nx., 10 

#:£rtiiJfrU mmit&m (12 7m g> 33%) b-C#fc 0 
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-1 



No. 




iH-NMR 


l 


CI 


H H H 2 N v 

H 


(5ft, 400MHz, DMSO-de) 
6.35(lH,m), 6.48(lH,dd,J=4.0,12.0Hz), 
6.74(2H,brs), 7.23(lH,s), 7.65(lH,m), 
10.17(lH,s), 10.25(lH,s), 12.60(lH,s). 


1-2 




H H HA 

rw "w >-f 

H 


(8tt, 400MHz, DMSO-de) 
6.36(lH,td,J=8.4Hz,2.5Hz), 
6.50(lH,dd,J=11.6Hz,2.6Hz), 6.76(2H,s), 
7.08(lH,s), 7.18(lH,d,J=4.2Hz), 7.67(lH,m), 
10.12(lH,s), 10.18(lH,s), 11.99(lH,s). 


1-3 




H H "A 

3^" N ^-\\~)- F 
N 0 0 ^— J 

H 


(5-fit, 400MHz, DMSO-de) 
2.50(3H,s), 6.34(lH,m), 
6.47(lH,dd,J=4.0,12.0Hz), 6.69(lH,s), 
6.73(2H,brs), 7.09(lH,s), 7.64(lH,m), 
10.02(lH,s), 10.08(lH,s), 11.60(lH,s). 


1-4 




H H H 2 N v 

H 


(8-fit, 400MHz, DMSO-de) 
6.39(2H,s), 6.54(lH,m), 6.74(lH,m), 
6.76(lH,s), 7.08(lH,s), 7.19(2H,m), 
7.58(lH,m), 10.09(lH,brs), 10.17(lH,s), 
11.99(lH,s). 


1-5 




H H 

N 0 0 ^— ^ 
H 


(81BL, 400MHz, DMSO-de) 

7.08(lH,s), 7.19(lH,s), 7.52-7.59(3H,m), 

7.91(2H,m), 10.39(2H,m), 12.0(lH,m). 
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1-6 


H H 

H 


(Sit, 400MHz, DMSO-de) 
6.99(lH,d,J=5.3Hz), 7.24(lH,s), 
7.45(lH,d,J=5.3Hz), 7.51-7.63(3H,m), 
7.94(2H,m), 10.27(lH,s), 10.45(lH,s), 
11.86(lH,s). 


1-7 


H 2 N 

Br 


(8j&, 400MHz, DMSO-de) 
6.36 (1H, t, J = 4.2 Hz), 6.50 (1H, dd, J = 11.8, 
2.6 Hz), 6.75 (2H, s), 6.98 (1H, d, J = 1.4 Hz), 
7.66 (1H, dd, J = 8.8, 7.0 Hz), 7.92 (1H, s), 
10.04 (1H, s), 10.11 (1H, s), 11.96 (1H, s). | 
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-2 



No. 




iH-NMR 


2 


H H H 2 N v 

S-^N 0 0 ^— y 
H 


(8fl£, 400MHz, DMSO-de) 
6.34(lH,m), 6.48(lH,dd,J=4.0,12.0Hz), 
6.74(2H,brs), 7.10(lH,s), 7.18(lH,s), 
7.64(lH,m), 10.11(lH,s), 10.16(lH,s), 
12.04(lH,s). 


2-2 


H H H 2 N V 

0>TV-0 

H 


(8|jt, 400MHz, DMSO-de) 
6.43(2H,brs), 6.55(lH,dd,J=7.5,7.5Hz), 
6.74(lH,d,J=8.4Hz), 7.06(2H,m).7.16- 
7.22(2H,m), 7.60(lH,d,J=8.1Hz), 
10.09(2H,s), 12.01 (lH,s). 


2-3 


o.-T 


N O 0 

H 2 N 


(5-ftt, 400MHz, DMSO-de) 
2.21 (3H, s), 5.55 (2H, s), 6.39 (1H, d, J = 6.2 
Hz), 6.52 (1H, d, J = 7.7 Hz), 6.97 (1H, t, J = 
7.5 Hz), 7.17-7.23 (2H, m), 10.09 (1H, s), 
10.41 (1H, s), 12.09 (1H, s). 


2-4 


F-fl 


N 0 0 N ' 

H 


(S{C, 400MHz, DMSO-de) 
6.37 (1H, td, J = 8.5, 2.3 Hz), 6.51 (1H, dd, J = 
11.9, 2.4 Hz), 6.75 (2H, s), 6.84 (1H, d, J = 2.9 
Hz), 7.14 (1H, s), 7.67 (1H, t, J = 7.5 Hz), 
10.10 (2H, s), 11.92 (1H, s). 


2-5 


.,-ri 


F 


(5{fi, 400MHz, DMSO-de) 
7.05 (1H, s), 7.17 (1H, s), 7.59 (1H, q, J = 9.3 
Hz), 7.80 (1H, brs), 7.93 (1H, dt, J = 13.4, 4.6 
Hz), 10.95 (3H, brs). 
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2-6 




H H 
N— N 



O O 




(Sit, 400MHz, DMSO-de) 
7.12 (1H, d, / = 1.9 Hz), 7.20 (1H, s), 7.57 
(1H, dd, / = 5.1, 0.9 Hz), 7.65 (1H, dd, / = 
2.6, 1.3 Hz), 8.26 (1H, dd, / = 1.4, 0.7 Hz), 
10.26 (1H, s), 10.28 (1H, s), 12.04 (1H, s). 



2-7 




(5i&, 400MHz, DMSO-de) 
4.90 (2H, s), 7.10-7.15 (3H, m), 7.24(lH,s), 
7.53 (1H, m), 7.88 (1H, m), 10.20(lH,s), 10.37 
(1H, s), 12.00 (1H, s), 13.32 (1H, s). 




(8HC 400MHz, DMSO-de) 
7.10(lH,s), 7.27(3H,m), 7.74(lH,m), 
7.97(lH,m), 10.93(lH,m), 11.72(lH,m), 
12.08(lH,m). 



3-2 




(Silt, 400MHz, DMSO-de) 
7.08-7.13 (2H,m), 7.24-7.31 (3H,m), 
7.75(lH,m), 7.99(lH,d,J=7.7Hz), 
10.84(lH,s), 11.73(lH,s), 12.13(lH,s). 



3-3 




(8-fit, 300MHz, DMSO-de) 
3.85(2H,t,J=4.8Hz), 4.54(2H,t,J=4.8Hz), 
7.08-7.22(4H,m), 7.54(lH,ddd, J=1.8, 7.3, 
7.3), 7.78(lH,dd,J=1.8,7.7Hz), 10.88(1H, 
brs), 12.06(lH,brs). 



3-4 




(Slit, 400MHz, DMSO-de) 
4.43 (1H, d, / = 17.1 Hz), 4.50 (1H, d, / = 
17.1 Hz), 7.20-7.24 (2H, m), 7.35-7.41 (2H, 
m), 8.14 (1H, dd, / = 5.6, 8.8Hz), 10.85 (1H, 
s), 12.09 (1H, s). 
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3-5 



CI 



-rrv 



o 



N 

H 




(5ffi, 400MHz, DMSO-de) 
4.15 (2H, s), 6.96 (1H, dd, J = 10.2, 2.3 Hz), 
7.10-7.15 (2H, m), 7.21 (1H, s), 7.86 (2H, dd, 
J = 8.8, 6.5 Hz), 10.69 (1H, s), 11.04 (1H, s), 
12.05 (1H, s). 



3-6 




(5-fit, 400MHz, DMSO-d 6 ) 
6.99 (1H, dd, J = 9.7, 2.3 Hz), 7.13 (1H, td, J = 
8.7, 2.5 Hz), 7.21(lH,s), 7.22 (1H, s), 8.05 
(1H, dd, J = 8.8, 6.0 Hz), 10.93 (1H, s), 11.87 
(1H, s), 12.13 (1H, s). 



3-7 




0 H 



H 3 C 



(Ste, 400MHz, DMSO-de) 
2.66 (3H, s), 7.05 (1H, d, J=7.4Hz), 7.10 (1H, 
d, J =7.9Hz), 7.19 (1H, s), 7.23 (1H, s), 7.56 
(1H, t, J=7.9Hz), 10.81 (1H, s), 11.58 (1H, s), 
12.10 (1H, s). 



3-8 





(Stt, 400MHz, DMSO-d 6 ) 
7.11 (1H, d, J = 8.8 Hz), 7.19-7.21 (2H, m), 
7.23 (1H, s), 7.29 (1H, d, J = 2.8 Hz), 9.76 
(1H, s), 10.85 (1H, s), 11.47 (1H, s), 12.11 
(1H, s). 



3-9 




400MHz, DMSO-de) 
6.99 (1H, dd, J = 2.3, 9.7Hz), 7.13 (1H, m), 
7.34 (1H, s), 8.05 (1H, dd, / = 6.0, 8.8Hz), 
11.02 (1H, s), 11.88 (1H, s), 12.70 (1H, s). 
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3-10 



3-11 



3-12 



3-13 



3-14 





400MHz, DMSO-de) 
6.72 (1H, d, J= 17.2 Hz), 6.95-7.02 (2H, m), 
7.13 (1H, td, /= 8.8, 2.3 Hz), 8.04 (1H, dd, / 
= 8.8, 6.0 Hz), 10.78 (1H, s), 11.74 (1H, s), 
11.85 (1H, s). 



(Silt, 400MHz, DMSO-de) 
6.87 (1H, d, J = 2.8 Hz), 6.99 (1H, dd, J = 9.7, 
2.3 Hz), 7.13 (1H, td, J = 8.7, 2.2 Hz), 7.22 
(1H, s), 8.05 (1H, dd, J = 8.8, 6.0 Hz), 10.87 
(1H, s), 11.86 (1H, s), 12.04 (1H, s). 





(51$., 400MHz, DMSO-de) 

7.19 (1H, s), 7.23 (lH,s), 8.77 (1H, s), 10.91 

(1H, s), 12.14 (1H, s), 12.65 (1H, s). 




H H 
N— N 




o o 



0 




H 



(8H£, 400MHz, DMSO-de) 

3.76(3H,s), 7.11(lH,s), 7.23(lH,s), 7.71 (1H, 

d, J = 3.7 Hz), 8.32 (1H, d, J = 3.7 Hz), 

8.97(lH,brs), 9.47(lH,s), 10.23(lH,s), 

12.05(lH,s). 



H,C-S0,H 




(846, 400MHz, DMSO-de) 
6.95 (1H, d, J = 3.2 Hz), 7.19(lH,s), 
7.22(lH,s), 8.53 (1H, d, J = 3.2 Hz), 10.79 
(1H, s), 11.50 (1H, s), 12.10 (1H, s). 



(Sit, 400MHz, DMSO-de) 
2.30(3H,s), 7.14(lH,s), 7.25(lH,s), 
| 7.69(2H,m), 7.83(3H,m), 9.62(lH,m), 
10.00(lH,m), 11.03(lH,m), 11.72(lH,m), 
12.19(lH,m). 
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4-2 



4-3 



H_H H 2 N 




CH< 



CI 



N 
H 



H H H,N 
N-N 2 




(dW, 400MHz, DMSO-de) 
2.33(3H,s), 5.60(211,111), 6.69(lH,m), 
6.84(lH,m), 7.08-7.16(5H,m), 7.46(2H,m), 
7.66(lH,m), 10.25(2H,m), 12.0(lH,m). 



(ett, 400MHz, DMSO-de) 
2.29 (3H, s), 6.37 (1H, td, J = 8.5, 2.5 Hz), 
6.50 (1H, dd, J = 11.8, 2.6 Hz), 7.10-7.11 (3H, 
m), 7.29 (1H, s), 7.47 (2H, d, J = 8.3 Hz), 7.66 
(1H, t, J = 7.7 Hz), 10.10 (1H, s), 10.14(1H, 
s), 12.01 (1H, s). 



4-4 



4-5 



CI 




S 



N 
H 



H H 
N-N 



0 0 




H 3 C-<CVs-0H 

0 




(8^, 400MHz, DMSO-de) 
2.29 (3H, s), 6.35-6.53 (2H, m), 7.10-7.12 
(3H, m), 7.20 (1H, s), 7.48 (2H, d, J = 7.9 Hz), 
7.67 (1H, dd, J = 8.6, 6.7 Hz), 10.12 (1H, s), 
10.16 (1H, s), 12.02 (1H, s). 



(54fi, 400MHz, DMSO-de) 
4.42 (2H, s), 7.03 (1H, dd, / = 5.6, 12.5Hz), 
7.10-7.22 (3H, m), 7.43 (1H, m), 7.73 (1H, d, 
/ = 7.9 Hz), 10.18 (1H, s), 12.03 (1H, s), 12.48 
(1H, s). 




(Si$i, 400MHz, DMSO-de) 
7.20-7.28 (3H, m), 7.47-7.54 (2H, m), 7.58- 
7.62 (2H, m), 11.13 (1H, s), 11.70 (1H, s), 
12.35 (1H, s). 
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MW1 5-2 — 5-5 



-3 



mmm 

No 


-Gi~G2~G3- 




R2 


R3 


R4 




5 


-S-CH=CH- 


H 


H 


H 


H 2 N 


H0 3 S-^>CH 3 


5-2 


-S-CH=CH- 


H 


H 


H 


COoH 

\ Ji ""W 




5-3 


-S-CH=CH- 


H 


H 


H 






5-4 


-S-CH=CH- 


H 


H 


H 


XO a H 




5-5 


-S-CH=CH- 


H 


H 


H 







MMM 6—6-14 
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-4 



mmm 

No. 


-G1-G2-G3- 




R 2 


W 


6 


-CH=C(C1)-S- 


H 


H 




6-2 


-CH=C(C1)-S- 


H 


H 




1 


6-3 


-CH=C(C1)-S- 


H 


H 


0 




6-4 


-CH=C(C1)-S- 


H 


H 






6-5 


-CH=C(C1)-S- 


H 


H 


0 


1 


6-6 


-CH=C(C1)-S- 


H 


H 




> 


6-7 


-CH=C(C1)-S- 


H 


H 




6-8 


-CH=C(C1)-S- 


H 


H 




6-9 


-CH=C(C1)-S- 


H 


H 




6-10 


-CH=C(C1)-S- 


H 


TT 

JuL 


O O 
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6-11 


-LH— L.(Ll)~b- 


TT 

rl 


TT 

H 


vo 

o 


6-12 


pTT f""V/""*1 \ C 

-Crl=C(Cl)-b- 


TT 

rl 


TT 
11 


H 
O 


/ in 
6-13 




TT 

H 


TT 
±1 


-A /hi 

O 


6-14 


-CH=C(C1)-S- 


H 


H 


o ,N 



mfe^J 7 ~ 7 - 1 6 
5 fc„ 
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-5 



mmm 

No. 


-G1-G2-G3- 




R 2 
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